Performance and load testing data of a three bladed two stage LENZ type vertical axis wind turbine from the experiments conducted in an open environment condition at Hindustan Institute of Technology and Science, Chennai (location 23.2167°N, 72.6833°E) are presented here. Low-wind velocity ranging from 2 to 11 m/s is available everywhere irrespective of climatic seasons and this data provides the support to the researchers using numerical tool to validate and develop an enhanced Lenz type design. Raw data obtained during the measurements are processed and presented in the form so as to compare with other typical outputs. The data is measured at different wind speeds prevalent in the open field condition ranging from 3 m/s to 9 m/s.
All the data are included in this article
Value of the data
The key focus of this data set on Lenz type VAWT is to provide technical information on this unique type of VAWT in order to quantify its aerodynamic behavior operating at an open field conditions.
The presented data allows the researchers using numerical tool to validate and develop enhanced design based on this comprehensive full-scale measured data.
The complete data set of this open field experimental study is conducted so as to provide a benchmark for future numerical analysis.
Data
Lenz type vertical axis wind turbine [1] [2] [3] [4] , as shown in Figs. 1-3 combines the working principle of lift and drag type vertical axis wind turbine (VAWT) and it is a suitable model for small scale power generation for domestic use. The design of this type of VAWT is developed by Dr. Edward Lenz. The raw data measured during the open environment test on Lenz type VAWT are wind speed (V), rotational speed of the rotor shaft and load applied on the dynamometer. These data are processed and presented as per the wind turbine research community approach. Data obtained are given in the Supplementary Table 1-4 which also provides the aerodynamics performance of the Lenz type VAWT in terms of dimensionless parameter as coefficient of power (C p ) and coefficient of torque (C T ). Further to disclose the influence of tip speed ratio (TSR) on aerodynamic performance, the variations of TSR with C p and C T at different wind velocities are shown in Figs. 4-10.
Experimental design, materials and methods

Wind turbine design and experimental setup
The Lenz type vertical axis wind turbine (VAWT) has the following components: Two self-lubricating heavy duty ball bearing with inner diameter of 20 mm is used to fix this Lenz type VAWT with the experimental test rig as seen in Fig. 3 . Multi-staging helps in improving the selfstarting capability of the VAWT [5, 6] . In this study, the Lenz type VAWT is designed as a two-stage arrangement with three blades in each stage which are placed 120°apart. The turbine in each stage is angularly offset by 60 0 so as to allow the maximum amount of wind on the blades of VAWT from varying directions. Three blades arrangement is most preferred for the wind turbine rotor because two blades produces noise, rattle, imbalance and it is a poor self-starter at low-wind speeds. Fig. 3 shows the schematic arrangement of the experimental Lenz type VAWT set up. The specification details of the Lenz type VAWT is given in Table 1 . Vane anemometer is used to measure the wind speed (V). Non-contact type digital tachometer is used to measure the rotational speed of the rotor shaft (N). Loading on the Lenz type VAWT is carried out by using a brake drum dynamometer which is 
Performance and loading test data
The performance indices of the Lenz type VAWT is measured in terms of power coefficient (C p ) and torque Coefficient (C T ). In this present study, the airstream is flowing through a swept area or frontal area (A) and the mass flow rate is given as ρAV. The power available in the air is given by P available ¼ Kinetic energyñmass f low rate
The rotor shaft power is found from the rotational speed of the rotor (N) and brake torque produced (T) and it is given as
The ratio of shaft power or actual power produced by the turbine (P shaft ) to the power available in the wind (P available ) is known as power coefficient (C p ) which indicates the efficiency of conversion.
Torque coefficient (C T ) is given as
where V is the free stream wind speed (m/s), r p is the radius of the pulley attached to the shaft (m), F is the mechanical load applied to the turbine shaft (N), R is the rotational radius of the turbine (m), N is the rotational speed (rpm) and T is the torque applied on the turbine (Nm).
These performance indices are evaluated with respect to tip speed ratio (λ) which is given by
where ω is angular speed (rad/s) and u is the blade tip speed (m/s).
As the present data is obtained by testing the Lenz type VAWT under open field environmental conditions, a stable wind flow could not be obtained. Therefore, the experiment is repeated in different periods and days to remove any uncertainty in the measurements and data. Mechanical load is applied in a gradual manner on the rotor shaft of the VAWT. At a given load condition, the rotor is loaded for different wind velocities prevalent in the open field conditions and the values of the load and spring balance readings are recorded to calculate power coefficient (C p ) and torque Coefficient (C T ) with respect to tip speed ratio (λ).
As can be seen in Fig. 4 , initially the rotor shaft of the Lenz type VAWT is in stationary condition. At different wind speed prevalent in the open field conditions, ranging from 3 m/s to 9 m/s, the rotational speed of the rotor shaft is found using digital tachometer (Supplementary Table 1 ). As can be observed from the data, increase in wind velocity improved the rotational speed of the rotor shaft and a maximum turbine speed of 131 RPM is attained at wind velocity of 9 m/s.
As the load on the VAWT is increased, the rotational speed of the Lenz type VAWT is reduced as can be seen in the data shown in Supplementary Table 2-4. As can be seen in Figs Figs. 8-10 , it is observed that the torque coefficient values decreases with increase in the tip speed ratios. This is due to gradual increase in the load applied on the rotor shaft which led to the reduction in VAWT rotational speed. The C p value rises with increase in tip speed ratio up to certain maximum value and later, it droops for further increase in the tip speed ratio.
